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Preparation of In,0,/Cd,.Zn,S/N-g-C,N, composite catalyst and

study on its visible photocatalytic performance

ZHANG Xiao-fu, WU Zhao-cai, GUO Zhuo"
(Shenyang University of Chemical Technology, Shenyang 110142, China)

Abstract: A nitrogen-doped graphite carbon nitride ( N-g-C;N,) supported Cd,sZn, S solid solution composite
heterostructure is prepared,and is used to composite In, 0, , another excellent semiconductor catalyst,to prepare In,0,/
Cdy 5Zn,ysS/N-g-C;N, catalyst.The catalytic performance is improved by accelerating electron transport and hindering the
recombination of electron-hole pairs through the composite interface of the three substances. By means of scanning
electron microscopy, transmission electron microscopy, X-ray photoelectron spectroscopy and X-ray diffraction, the
microscopic morphology and structure of the prepared catalyst are characterized, and the transient photocurrent test and
gas chromatography are employed to test the hydrogen production performance by electrochemical workstation. It is
verified that a well-dispersed indium oxide/cadmium zinc sulfur group/nitrogen-doped graphite carbon nitride (In,0,/
Cdy5Zn, sS/N-g-C;N, ) composite catalyst is prepared by two-step hydrothermal method. The catalyst exhibits the best
catalytic effect when the mass ratio of In,0; to Cd5Zn,sS/N-g-C;N, is 4:10,0over which the hydrogen production rate is
100. 22 wmol, and the hydrogen production rate is 21.760 wmol - h™', indicating that In,0,/Cd, 5 Zn, s S/N-g-C;N,

composite photocatalyst has a good rapid migration ability of charge support and a good stability.

Key words : cadmium zinc sulfur; nitrogen doped carbon nitride; photocatalysis; indium oxide
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(g)Iny05/Cdy sZng sS/N-g—C;N, 11 In3d & [&]

SREE /a.u.

——533.0eV

$316eV—a/ [ \_

TR /a.u.
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ARFIEIAZE T S2p A, BT 1, In, 0,/ Cd,, s Zn, sS/
N-g-C,N, Z &K ) Zn2p Y61 Cd3d S Al
S2p JEiERE S Cd, sZn, S/N-g—C N, B R Ry
Zn2p JGitk | Cd3d i A S2p i A X, MK 6
(e) AT LIF H, Cls JGi i 284.5 eV MIEKE [ N-
g—C, N, AR IES Bk, 1 J5 T Y 288.2 eV I N
BA A N-g-C,N, TI& NI CJREF(C—N=
C)™ . M 6(f) HrTLAE 1, N1s Jeil g 5] 3
ANMESY A 398. 4 399.8 eV F1404.6 eV, 7E 398.4 eV
REHIEAY L 25 sp” ZRAEA(C=N—C) , i 7E 399. 8 eV
Ab B /INIEEFT 404. 6 eV IIGEINEEH E 24,399. 8 eV ik
(/N W XF R g = CN, H A 4 N (N—(C),),
404. 6 eV AbYIE I JE F N-g—-C,N, ") N—N %,
Y Cd, sZn, sS/N-g-C;N, ) Cls Yl N1s Heiit
F1XF & B, In, 0,/ Cd, sZn, S/N-g—C;N, [ N1s ¢
HEAHT Cd, sZn, sS/N-g-C,N, 19 N1s ik i Bl 1
) 25 & BEREAIC 7 ol A% 19 155 L, In, 0,/ Cd,y 5 Zn,, 5S/
N-g-C;N, 1 Cls ik 284. 5 eV AbAYIEI A K A=
% 1M 288.2 eV b BYIEAHEL T Cd, sZn, sS/N-g-
C3N, 1Y Cls JGi5 X A7 B 1 0 ( Cd,y 5 Zng, s S/N -
g=CN, 9 C1s It xt o I v J2: 288. 1 eV) 3 T[]
SEERERE T WAL . B A1 1 R 2
N-g—C;N, TS AE S HM TR &4 THEAE
SRS A RERRC, th Fol A At RsR RS, (15
g—C, N, Jey B EURF 3G, 10 H 67 5 ) S - I 5 | e
TRURE T Bk | (A5 U f B EE RGN, 45 4 R

BAMRE I, 0,/Cly 57, o5/ N-g-C, N, EEREAHIE RET AR HEETTS 207 -

s, NI HH B 285 65 e vl v 7 1) I B2 I IR 42, AR
PZIIE BT IA In,0, ZJ5 , BRASME L 4E
AHEAE 5 35 U 8 L 4% B2 R AT, B AR B
TR A HERARAE O, R Cls H B 25 5 RE T
EIE AL, X ARAAIE TR B R S TR
1% g=C,N, JEA REBH N A A A — 2 FEAIL, C T
IR LIRS, B LA AS G ReRG n, If BN HE RSO
XPS EM& AT L& B, H 9K In,0,/Cdy s Zn, S/N-g—
C,N, F N1s i 80 1 A 25 A& RE BRI 7 1) i % 1Y
MG AH I A W B 4l g-C3N4 19 Nls jif—
FE, BrLA In,0,/Cd, sZn, ;S/N-g-C,N, HKIHAFLE
Kt N-g-C,N,, R AW A8/ 58k
A THEAEM ., B 6(g) TATLIE i, 75 444.5 eV
M 451.9 eV Zb1Y 2 AM8453 5 & T In3d 5/2 Al In3d
3,200 WEEMNE, HATCRIE K In,0, ) In3d
JCIERY 2 WA 43 & 439.9 eV Fl 451.6 eV |
% In3d Y3t 5 B ARGE 59 In3d SEREH HE, BE S Az
T 444.5 eV(In 3d 5/2) F1451.9 eV (In 3d 3/2) Y
X2 AN BT [ 455 XG0 i I 1) fe B8 1 4E B
SEAATR N1s B AR AL mT LIAR N PR In Ji
FEEATEM In-N # esh, N 6(h) Faf LA
AT 531.6 eV 533 eV AbAY 2 NI T In—-
O-1In (& H&) M BIG (O BRig) ™ WL, 454
XRD R AE 45 3£ 7T LLAf A In,0, € 8% 2 fin 2k 2|
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